The Drosophila CCR4-NOT complex is required for cholesterol homeostasis and steroid hormone synthesis.
CCR4-NOT is a highly conserved protein complex that regulates gene expression at multiple levels. In yeast, CCR4-NOT functions in transcriptional initiation, heterochromatin formation, mRNA deadenylation and other processes. The range of functions for Drosophila CCR4-NOT is less clear, except for a well-established role as a deadenylase for maternal mRNAs during early embryogenesis. We report here that CCR4-NOT has an essential function in the Drosophila prothoracic gland (PG), a tissue that predominantly produces the steroid hormone ecdysone. Interfering with the expression of the CCR4-NOT components twin, Pop2, Not1, and Not3 in a PG-specific manner resulted in larval arrest and a failure to initiate metamorphosis. Transcriptome analysis of PG-specific Pop2-RNAi samples revealed that Pop2 is required for the normal expression of ecdysone biosynthetic gene spookier (spok) as well as cholesterol homeostasis genes of the NPC2 family. Interestingly, dietary supplementation with ecdysone and its various sterol precursors showed that 7-dehydrocholesterol and cholesterol completely rescued the larval arrest phenotype, allowing Pop2-RNAi animals to reach pupal stage, and, to a low degree, even survival to adulthood, while the biologically active hormone, 20-Hydroxyecdysone (20E), was significantly less effective. Also, we present genetic evidence that CCR4-NOT has a nuclear function where CCR4-NOT-depleted cells exhibit aberrant chromatin and nucleoli structures. In summary, our findings indicate that the Drosophila CCR4-NOT complex has essential roles in the PG, where it is required for Drosophila steroid hormone production and cholesterol homeostasis, and likely has functions beyond a mere mRNA deadenylase in Drosophila.